This article examines the firm-level and regional determinants of inward FDI into Polish firms in the framework of sectoral analysis. All Polish companies with foreign capital (21 895 firms) were divided into three basic groups: firms of manufacturing sector (11 064 firms), services (6718) and sales (4149). This investigation includes the period from 2003 to 2012 (10 years). The main aim of this article is to determine what factors (firm-level or regional) have more impact on FDI attraction and how their impact depends on a sector which a host firm operates in. The firm-level characteristics which were used in this analysis were total assets of a host firm, its productivity, firm size, R&D expenditure, level of high-skilled workers and age of a recipient firm. The regional determinants of inward FDI into Polish firms were: the economic potential of a region in which a firm operates, the road and rail road density of this region and the location of a firm: closer to EU or non-EU countries and closer to seaside or to the capital city -Warsaw.
Introduction
The permanent process of deepening globalization and integration provide increase in the weight of external factors, which, in turn, are the main determinants of future macroeconomic development vector of the total system of international economic relations. The important external factor which influences the economic system of countries is FDI. The role of foreign direct investment in the global economy is growing steadily. Since the mid 1980s, world FDI has been growing faster than world trade, world output and world gross domestic product (GDP).
The inflow of foreign capital into the host country impacts the competitiveness of the recipient economy and can stimulate the socio-economic development of a host country. One of the economic problems of developing and transition countries is that they do not have enough national savings to finance their investments. They are in the constant need of foreign capital in forms of both direct and indirect investments. Initially, they took loans from international commercial banks. However, in the 1980s the drying-up of commercial bank lending, because of debt crises, forced many countries to reform their investment policies so as to attract more stable forms of foreign capital, and FDI appeared to be one of the easiest way to get foreign capital without undertaking any risks linked to the debt. Thus, it became an attractive alternative to bank loans as a source of capital inflows.
Nowadays, most countries try to attract foreign capital. They especially need capital in form of foreign direct investment. Thus, there is a question how to attract FDI and what the main determinants of FDI are, what factors have more impact on the attraction of foreign investors and motivate their decision to locate production facilities or another business activity in an appropriate country: macro-level characteristics, micro-level determinants or regional factors.
The main goal of this article is to analyze how and to what extent firm-level and regional determinants impact the attraction of foreign direct investment in Polish economic system and determine what kind of factors are more influential in this case. In other words, what mostly determines FDI and motivates foreign investors to engage into foreign investment activity -micro-level factors of recipient firms or their regional characteristics.
In addition, this article includes the sectoral analysis, which aimed to find out the significance of firm-level and regional FDI determinants for different sectors of Polish economy. There are three main sectors of economy which were chosen for this investigation: manufacture, sales and services.
There are several reasons why Poland was chosen for this analysis. Poland faced the collapse of the socialist system and passed a long and difficult path from the transition period to EU membership. Foreign direct investment became a helpful catalyst for the development of Polish socio-economic system during this period. At the same time FDI helped Poland to modernize its industrial base and adopt its economic system to European standards, which allow Poland to integrate into the European Union.
It should be mentioned that during the whole period of the analysis (2003-2012) Poland was one of the leading countries in Eastern Europe in the context of FDI attracting. It should also be noted that Poland was one of the countries that were least affected by the global financial and economic crisis and even during this crisis the inflow of FDI into Poland remained at a high level.
Theoretical background
There are a large number of studies on the topic of FDI determinants. However, all of them can be divided into three main groups. The first group includes the studies about traditional determinants of foreign direct investment such as GDP, population, openness of host economy, institutional development, etc.
The second group consists of papers which are devoted to the regional determinants of foreign direct investment, such as regional GDP, physical infrastructure, road and railway density, availability of airports and seaports, border effects, etc.
The third group includes studies of firm-level determinants of FDI inflow, such as firm size, number of employees, financial and intangible assets, the availability of high-skilled labor force, the level of productivity, age of company, etc.
The studies of traditional FDI determinants were the fundamental base for further investigations in this sphere and there was a lot of research which had an impact on this development [Resmini 1999; Bevan, Estrin 2000; Garibaldi et al. 2001; Biswas 2002; Kinoshita, Campos 2003; Carstensen, Toubal 2004; Disdier, Mayer 2004] .
Since the beginning of the 2000s the theoretical background of FDI determinants obtained a new direction of research. Many authors began to analyze the regional determinants of FDI to investigate how regional characteristics influenced the attraction of investment in different regions of host economy [Broadman, Recanatini 2001; Deichmann 2002; Barrios, Strobl, Gorg 2003; Domański 2004; Cieślik 2005a; 2005b; 2005c; Boudier-Bensebaa 2005; Iwasaki, Suganuma 2005; Spilkova 2007; Basile, Castellani, Zanfei 2008; Chidlow, Salciuviene, Young 2009; Yavan 2010; Hilber, Voicu 2010; Gauselmann, Marek 2012; Cieślik 2013; Schäffler, Hecht, Moritz 2014] .
As it was mentioned above, the first two groups of research were connected with the investigations of traditional and regional FDI determinants. However, for the last five years the number of studies which are devoted to firm-level determinants of FDI have increased. Such an analysis became possible owing to a wider access to firm-level statistic data. The attempts to investigate firm-level determinants were taken even in the 70s, but due to the lack of necessary information, most of them had only theoretical assumptions. For example, in his research Horst [1972] analyzed firm and industry determinants concerning to the decision to invest abroad. He provided some empirical results, but his investigation included a small part of firm-level characteristics because its availability was strictly limited. Blomstrom and Lipsey [1991] also tried to concentrate on some firm-level determinants of foreign direct investment. In their model they included a determinant of firm size and analyzed how it influenced foreign operation of multinational enterprises.
At the same time with the development of theoretical background of FDI determinants, also the availability of statistical data increased. Modern statistical reports allowed authors to analyze deeply how firm-level characteristics influenced FDI attraction. This direction is nowadays very popular and supported by many scholars [Pusterla, Resmini 2007; Basile, Castellani, Zanfei 2008; Kasuga 2007; Raff, Ryan 2008; Görg, Mühlen, Nunnenkamp 2010a; 2010b; Kinda 2010; Gauselmann, Knell, Stephan 2011; Liu, Nunnenkamp 2011; Wang, Alba, Park 2013; Xu, Sheng 2012; Amendolagine et al. 2013; Gauselmann, Marek 2012; Cieślik 2013; Cieślik, Michałek, Nasadiuk 2015] .
As it was mentioned above such evolution of theoretical background in the sphere of FDI determinants was connected with the development of statistical data for regions rather than for firms. It allowed research to investigate the determinants of FDI in more details considering special regional characteristics and than the features of firm-level factors.
This evolution can be regarded as a deduction in philosophy. For the last decades, the investigators have gone through a great path from the analysis of aggregated factors (such as GDP, unemployment, openness of host economy and their impact on FDI attractiveness) to the comprehensive analysis of the mechanism for FDI attraction on the micro level (this direction covers the analysis of such determinants as firm-size, assets of a company, firm's age, R&D expenditure, the number of highskilled workers, etc.) and how this mechanism operates in every special area (for example region of country) (this direction includes the investigation of such determinants as market-size of a region and its potential, agglomeration, road and railway density, border effects, etc.).
It should be noticed that the last tendency in the sphere of research on FDI determinants is the combination of two approaches: firm-level and regional. Nowadays we can observe the process of integration and increasing the interdependence between all approaches, but the effective mechanism of its combination is undeveloped now. There are only few studies devoted to this direction [Gauselmann, Marek 2012; Cieślik 2013] . Therefore the creation of such a mechanism and its implementation seems to be very beneficial, and the comprehensive models, which would include the most effective set of various determinants from different approaches could provide the society with advantageous results, which could be useful, particularly in practice, for example for policy makers. Thus it is more likely that this direction will be developed by a lot of research in the future.
As to determinants of FDI into Poland there are some studies which have investigated this matter. In the framework of traditional FDI determinants research it should be highlighted the papers of Ghemawat and Kennedy [1999] and Przybylska and Malina [2000] . In these studies the authors found that market-seeking factors (economies of scale, consumers' demand) had a positive impact on FDI inflows into Poland.
Also, there are some important studies in the sphere of regional FDI determinants analysis. Domański [2004] investigated the question of local and regional embeddedness of foreign industrial investors in Poland and analyzed it from the perspective of economic and social linkages developed by foreign-owned companies. He noted that special emphasis was put on their supplier relationships as well as quantitative and qualitative impact on labor market. His study showed that the growing number of foreign investors became embedded in Polish regions and communities, at the same time making them integrated into global economy.
The next contribution to the development of theoretical background in the sphere of FDI regional determinants was provided by Andrzej Cieślik who published his trilogy of papers in 2005.
The main goal of the first article from this trilogy [Cieślik 2005a ] was the empirical investigation of the different determinants of FDI that could impact the spatial distribution of foreign companies within Poland in the transition period. The second paper of trilogy investigated the border effects and their importance for the foreign firms' location within Poland. The third part of trilogy continued the previous research and was devoted to the importance of border effects for the location of multinational enter prises in Poland in case of 16 new Polish regions (voivodships). The estima tion results of author's model show that regions located close to the eastern border are less attractive to foreign companies compared to their counterparts located in central and western parts of the country. Cieślik [2005c] considered that these results suggested that less attractive regions needed the development of special economic policy, which could compensate for their disadvantaged location resulting from Poland's increased integration with the European Union. Chidlow, Salciuviene and Young [2009] continued the investigation of FDI regional determinants in Poland. Their findings confirmed that Polish regions were considerably different in the context of FDI attracting and proved that regional determinants had impacted the location choice of foreign companies, which decided to invest into Poland.
One of the most important studies which gave a new direction of investigation in the sphere of firm-level FDI determinants was the study of Pusterla and Resmini [2007] . The authors used in this paper the firm-level datasets on foreign manufacturing plants in 4 CEE states (Hungary, Bulgaria, Romania and Poland) to analyze their location and to estimate the determinants which affected the choice processes. In their study Pusterla and Resmini [2007] verified and confirmed that agglomeration forces were important determinants of FDI. They also stated that the probability that foreign company would locate their FDI into transition economies was mainly influenced by demand determinants rather than cost factors. Gauselmann, Knell and Stephan [2011] in their article were focused on the dependence between locational advantages offered by CEE countries and strategic motives of foreign investors in these countries. Their analysis included such firmlevel determinants of FDI location as potential for knowledge spillovers and technological activity of subsidiaries in Hungary, the Czech Republic, Romania, Slovakia and Poland.
Their results suggested that investors in CEE countries were primarily interested in educated and high-skilled workforce as well as low labor costs. They also emphasized the importance of such a determinant as an expanding market of the recipient country and increasing level of the potential buyers' purchasing power. Moreover, the authors showed that such a determinant as financial crisis reduced the investment attractiveness of the CEE region in most cases.
As it was mentioned above, the latest tendency in the investigation of FDI determinants is the combining of regional and firm-level factors. Now there is a very limited number of such research. The most important studies in this field were provided by Gauselmann and Marek [2012] and Cieślik [2013] .
The paper of Gauselmann and Marek [2012] focused on the impact of such determinants as labor market and agglomeration on the MNCs' location choice in post-transition countries. They compared datasets from 33 different regions in the Czech Republic, East Germany and Poland using in their model firm-level data.
The results of the authors showed considerable and positive influence of such determinants as potential for knowledge spillovers and specialization in the sector on the decision of location choice in post-transition regions. They noted that their model showed no differences in the influence on MNC location choice by such a determinant as agglomeration economies in all analyzed post-transition regions. Their results proved that among the most important location factors for investors in post -transition regions were technological performance of the target region and sectoral specialization.
The authors proved that labor market factors had affected the location choice of FDI in post-transition countries but in contradistinction to existing research in the sphere of location choice in Central and Eastern European countries [Cieślik 2005; Pusterla, Resmini 2007 ] -in line with Hilber and Voicu [2010] who indicated that higher wages did not distract investors.
Cieślik [2013] added firm-level FDI determinants to his previous research on this topic [Cieślik 2005a; 2005b; 2005c] . The main idea of his study was the investigation of the determinants which affected foreign companies' location in Polish regions and in contrast to other studies in this sphere he paid a lot attention and focused specially on the role of such a determinant as firm size. The author used an analytical framework that combined the new economic geography and the firm heterogeneity literatures to prove his hypotheses on the firm location choice.
The author found that significant heterogeneity among different types of foreign firms existed with respect to the location determinants. He noted that the location of bigger firms was better explained by the set of explanatory variables than the location of smaller firms where an arbitrary component was more important. In contrast to his previous studies the estimated parameter on wages was positive and statistically significant. The author mentioned that increasing factor costs in the regions that hosted the most foreign firms should not be expected but should lead to even more distribution of foreign activity as the advantages of skilled labor and agglomeration economies in firm location decisions would remain strong.
Methodology and estimation strategy
The estimation strategy of this study consists of several stages. At the first stage, there will be presented the OLS (ordinary least squares) regression model. At the second stage of current analysis it will be conducted panel data analysis using fixed and random effects models. At the third stage there will be the comparison between the above models using the Hausman test.
of n statistical units, a linear regression model assumes that the relationship between the dependent variable y i and the p-vector of regressors x i is linear. This relationship is modeled through a disturbance term or error variable ε i -an unobserved random variable that adds noise to the linear relationship between the dependent variable and regressors [Luo 2013 ]. Thus the model takes the form:
where T denotes the transpose, so that β T i x is the inner product between vectors x i and β.
Often these n equations are stacked together and written in vector form as:
X -are independent variables: logarithm of total assets of firm -ln(ASSET), logarithm of productivity -ln(PROD), logarithm of R&D -ln(RD), logarithm of firm size -ln(FS), level of high-skilled workers -ln(HSW), logarithm of firm's age -ln(AGE), logarithm of economic potential of region in which operates a firm -ln(EPR), road -ln(ROAD) and railroad density -ln(RAIL), location of a firm -ln(LOC). β -is a p-dimensional parameter vector. Its elements are also called effects, or regression coefficients. Statistical estimation and inference in linear regression focuses on β. The elements of this parameter vector are interpreted as the partial derivatives of the dependent variable with respect to the various independent variables. ε i -is called the error term, disturbance term, or noise. This variable captures all other factors which influence the dependent variable y i other than the regressors x i . The relationship between the error term and the regressors, for example whether they are correlated, is a crucial step in formulating a linear regression model, as it will determine the method used for estimation.
In the framework of current analysis the equation of linear regression in this model is: 2) Fixed effects model. Fixed effects model explores the relationship between predictor and outcome variables within an entity (country, person, company, etc.) . Each entity has its own individual characteristics that may or may not influence the predictor variables [Torres-Reyna 2007] .
The equation for the fixed effects model is:
Y it is the dependent variable ln(FDI) where i = entity and t = time. X k,it represents the independent variables: ln(ASSET), ln(PROD), ln(RD), ln(FS), ln(HSW), ln(AGE), ln(EPR), ln(ROAD), ln(RAIL), ln(LOC). β k is the coefficient for that independent variables. μ it is the error term.
E n is the entity n. Since they are binary (dummies) there are n -1 entities included in the model. γ 2 is the coefficient for the binary repressors (entities).
The fixed effects equation for the current model is: 3) Random effects model. The rationale behind random effects model is that, unlike the fixed effects model, the variation across entities is assumed to be random and uncorrelated with the predictor or independent variables included in the model [Torres-Reyna 2007] .
The random effects model is:
α is the unknown intercept for each entity (n entity-specific intercepts), ε it is within-entity error, μ it is between-entity error.
Random effects model allows to generalize the inferences beyond the sample used in the model.
The random effects equation for the current model is: 
Data description
There are two main sources of data used in this study. The data on Polish firms and their micro-level characteristics have been obtained from AMADEUS database provided by Bureau van Dijk. AMADEUS contains comprehensive information on around 21 million companies across Europe. This source has firm-level data of 147,878 Polish companies from all sectors of economy.
The datasets, which were obtained from AMADEUS (Bureau van Dijk) included the following characteristics: company name, NACE Rev. 2 main section, region, date of incorporation, annual operating revenue (turnover), annual total assets, number of employees, annual intangible assets, annual sales, number of current directors/managers, annual shareholders funds, shareholder country ISO code and shareholder direct % (% of foreign capital).
For the current analysis there were selected Polish firms which had foreign capital and the share of foreign capital was more than 10% for each company. Additionally, all selected firms were divided into three groups according to their belonging to an appropriate sector of Polish economy: manufacture, sales or services.
After the division there were selected 21 895 Polish firms with foreign capital: 11 064 firms from manufacturing sector, 6718 -from the sales sector and 4149 firms from the services sector. There is an assumption that the significance of different determinants can vary depending on the sectors of economy.
The second source of dataset is the Polish Central Statistical Office (CSO) in Warsaw. The datasets which were obtained from CSO included the following characteristics: annual regional GDP of each Polish region (16 Voivodships), the area of each region (in km 2 ), distances between all major cities (capital of regions), the annual road and railroad density in Poland.
All of the above datasets including data on micro-level from AMADEUS (Bureau van Dijk) and regional data from the Polish Central Statistical Office cover the period of time from 2003 to 2012 (10 years).
Model specification and variables description

Dependent variable
Research often represents FDI as a dependent variable in its models, but it should be mentioned that there are many ways and approaches to measuring this factor. Cieślik (2005a) for measuring of FDI used the number of firms with foreign capital participation for each region in Poland. Boudier-Bensebaa [2005] examined the determinants of FDI at a regional level in Hungary and in comparison with the study of Cieślik [2005a] he used the distribution of the FDI stocks in the county as a dependent variable. Iwasaki and Suganuma [2005] considered the foreign direct investment for each region as a dependent variable in their model. Spilkova [2007] in her study used an approach which was different in comparison with Cieślik [2005a] , Boudier-Bensebaa [2005] , Iwasaki and Suganuma [2005] and others. She considered the average ratings of regions that she obtained through the questionnaire (sum of perception by foreign firms) as a dependent variable (FDI).
The approach to the definition of dependent variable (FDI) in the model of Basile, Castellani and Zanfei [2008] was very different from the previous studies on FDI determinants. The authors investigated the location choice in fifty European regions and they built such a model in which each company faced 50 possible variants (choices) and consequently the dependent variable was equal to 1 if company i was set in region j and zero for all different regions. Pusterla and Resmini [2007] used the similar approach in their study. Raff and Ryan [2008] in their paper analyzed how firm-specific characteristics influenced foreign direct investment from Japan to European countries. They used investments of 286 Japanese manufacturing firms as a dependent variable. Chidlow, Salciuviene and Young [2009] created a model in which the probability of either investing or not in any given region of Poland was a dependent variable. The core region in this model was Mazowieckie region. Kinda [2010] in his paper analyzed how investment climate constraints jeopardized developing countries' attractiveness for FDI. The dependant variable (FDI) in this model took value one if at least 10% of the firm's capital was foreign (following the IMF standard of FDI definition) and zero otherwise. Such an approach was used by other authors who investigated regional determinants of FDI [Pusterla, Resmini 2007; Basile, Castellani, Zanfei 2008] . Gauselmann and Marek [2012] defined that location choice was the dependent variable of their analysis and equaled one for the region chosen by the MNC, and otherwise was zero. Such an approach was used by other researchers such as Pusterla and Resmini [2007] , Basile, Castellani and Zanfei [2008] and Kinda [2010] . Amendolagine et al. [2013] in their study considered that such a determinant as local linkages was very important for FDI attracting.
The authors defined dependent variable as the cost share of local inputs, measured as the share of the cost of locally manufactured inputs in total costs and total costs were given by the sum of costs of capital, labor, local intermediate inputs, and imported intermediate inputs. Cieślik [2013] as it was in his earlier papers measured FDI by the number of operational foreign firms in each region of Poland and used it as the dependent variable in his model. Schäffler, Hecht and Moritz [2014] in their paper investigated the regional determinants for German investment projects in the Czech Republic for the home and the host country and the number of investments in their research was calculated as regional combinations between German spatial planning regions and Czech regions. In other words the dependent variable (FDI) in their study denoted the number of German-Czech FDI projects as a combination of having German headquarters in a certain German spatial planning region i and a Czech affiliate being located in a specific Czech region j.
In this model it will be used another approach to measuring foreign direct investment. According to this approach, FDI in this model is considered as a multiplication between the share of foreign capital in the firm (in %) and total shareholder capital of appropriate firm.
FDI = Share of foreign capital Shareholder capital × .
It should be noted that in this model only firms with the share of foreign capital exceeding 10% will be used.
Independent variables
I. Firm-level determinants 1) Total assets. In the last decade this factor has been increasingly used by scholars in the research devoted to firm-level determinants of FDI. Cieślik [2005b] used total assets in his model, which was focused on firm-level characteristics and its influence on FDI attraction into Polish regions. Raff and Ryan [2008] in their research analyzed how firm-specific determinants impacted foreign direct investment from Japan to European countries using in their model such a variable as firm size measured by total assets of a company.
Liu and Nunnenkamp [2011] also concentrated on firm-level FDI determinants, but they investigated how such determinants impacted outward FDI from Taiwan using such a factor as total assets of the firm.
Wang, Alba and Park [2013] in their model used such a characteristic as total assets twice: in the variable firm profitability (ratio of the firm's profit to assets ratio) and in the variable firm size (inflation-adjusted value of the firm's assets).
Hagemejer and Tyrowicz [2012] also analyzed how firm-level determinants influenced foreign direct investment. They used in their model firm-level data, including total assets to investigate how these characteristics influenced foreign capital attraction in Polish medium and large enterprises.
2) Productivity. One of the famous studies on productivity and foreign direct investment was the paper of Caves [1974] in which he investigated FDI into Australian and Canadian firms of manufacturing sectors. The author stated that FDI stimulated the growth of productivity among the recipient firms. Therefore he considered that FDI was the determinant of productivity but some time later there appeared a lot of critical reviews on the Caves statement. The investigations of Djankov and Hoekman [2000] on the Czech Republic and Konings [2001] on Romania, Bulgaria and Poland rejected the above-mentioned statement about the impact of FDI on productivity because of it was difficult to determine the direction of causation.
The authors emphasized that there was no direct evidence that FDI inflow generated the recipient firms' productivity, but they found that productivity was the determinant of FDI and they stated that MNCs usually located their investment in high-productivity and high-income firms. Raff and Ryan [2008] in their paper analyzed how firm-specific characteristics influenced foreign direct investment from Japan to European countries. The authors found that the greater such a determinant as firm productivity, the bigger the company's market share and therefore FDI more gainful and hence the time of investment implementation shorter at each stage of investment process. Hilber and Voicu [2010] obtained the similar results for the Czech Republic and Poland. They also emphasized that the high level of firm's productivity impacted the foreign investor's location decision and stimulated the inflow of FDI.
Many researchers in their studies measured productivity as the ratio between turnover and number of employees in the firm [Görg, Mühlen, Nunnenkamp 2010a; 2010b; Liu, Nunnenkamp 2011] : Productivity = Turnover Number of employees .
3) R&D. There are a lot of investigations about the linkages between FDI and R&D [Cantwell 1989; Cantwell, Janne 1999; Cantwell, Piscitello 2002; 2005] . These authors called the FDI which was determined by R&D as knowledge-seeking FDI. Cantwell [1989] stated that knowledge-seeking investments varied across locations because they depended on location-specific factors, such as the number of scientists and educated people in the area, previously established innovations, R&D intensity, the education system, and linkages between educational institutions and firms. As a result, firms may supplement their existing technologies by expanding internationally to access new knowledge.
If some host firm has unique technology (or knowledge) it can be said that this firm has firm-specific advantage. If this advantage may not be utilized by a home firm in a way of licensing or importing, then there is a situation in which the only option (for a home firm) to obtain the necessary technology or knowledge (from a host firm) is FDI. There is simple logic that R&D activity should generate some technologies or knowledge. Therefore R&D expenditure should be a determinant of FDI. The above statements completely fit into the classic concept of Dunning [1988] in which he argued that motivation to exploit firm-specific advantages was one of the reasons for locating production facilities abroad.
Many researchers found the mutual interdependence between R&D and FDI [Lin, Yeh 2003; Bénassy-Quéré, Coupet, Mayer 2005; Basile, Castellani, Zanfei 2008; Raff, Ryan 2008; Görg, Mühlen, Nunnenkamp 2010b; Liu, Nunnenkamp 2011; Cieślik 2013] .
It should be mentioned that there are some approaches to measuring R&D activity. Raff and Ryan [2008] in their paper suggested that R&D was the ratio of R&D expenditures to total sales for the fiscal year. Klimek [2009] considered R&D in the framework of firm's intangible assets. In this model the combination of the above approaches will be used. R&D index will be proxied by the ratio of firm's intangible assets to total sales for the fiscal year:
R&D index =
Іntаngible assets Total sales .
4) Firm Size. Such a factor as firm size is also often used by researchers in their models devoted to FDI determinants [Blomstrom, Lipsey 1991; Raff, Ryan 2008; Liu, Nunnenkamp 2011; Wang, Alba, Park 2013; Cieślik 2013] . In their paper Blomstrom and Lipsey [1991] investigated only one determinant -firm size and analyzed how it impacted foreign operation of multinational enterprises.
It should be mentioned that there are two main approaches of measuring firm size. According to the first approach firm size can be measured by total assets of the company [Raff, Ryan 2008; Wang, Alba Park 2013 . The second approach assumes that firm size should be measured by the numbers of employees [Liu, Nunnenkamp 2011; Cieślik 2013] .
In contrast to other studies in this sphere Cieślik [2013] paid a lot attention and made a special focus on the role of such a determinant as firm size. He also suggested that this determinant could be divided into four parts: micro-firms (1-9 workers), small firms (10-49 workers), medium-sized firms (50-249 workers), large firms (250 and more workers).
In this model it will be used the second approach and there are two reasons for it. Firstly, the determinant total assets is already used as another factor in this model. Secondly, the measuring of firm size by the number of employees is a more modern approach.
5) High-skilled workers. Such a determinant as high-skilled workers implies the labor force quality. It can be a very substantial factor in the process of FDI attracting especially for foreign investors who are interested in the establishment of business activities that call for a high level of human capital. Access to high-skilled labor can be the main reason for a foreign company to locate its production facilities abroad.
There are some empirical evidence that in many economies (including transition countries) there is a significant and positive interdependence between high-skilled labor force and FDI inflows [Nelson, Phelps 1966; Schneider, Frey 1985; Domański 2001; Carstensen, Toubal 2004; Hong, Li, Sun 2007; Demirhan, Masca 2008; Kinda 2010; Gauselmann, Knell, Stephan 2011; Amendolagine et al. 2013; Schäffler, Hecht, Moritz 2014] .
There is a high probability that such dependence will be valid for Poland, which is characterized by a high level of education and relatively low costs of labor force (including high-skilled workers). There are some approaches to measuring the level of high-skilled workers. Ledyaeva and Linden [2006] considered it as a ratio of the graduated in total population, Pusterla and Resmini [2007] measured this determinant by the number of third level students over total population, Amendolagine et al. [2013] used the ratio of white collars to the total employment for measuring this determinant. In this model the determinant of high-skilled workers is proxied by the number of current directors and managers in each analyzed firm.
6) Age of a firm. Over the last 5 years some research in the sphere of FDI determinants have begun to use in their models such a factor as age of firm [Kinda 2010; Bedi, Mebratie 2011; Cieślik, Michałek, Nasadiuk 2015] .
It can be assumed that older firms accumulate more assets and knowledge during their business activities. Thus, the length of firm's existing and its operation on the market can be perceived as a specific advantage, which can have a positive impact on FDI attracting. However, higher age of a firm can also discourage foreign investors. If the administrative personnel of a firm have been working only on the domestic market for a lot of years, there is a probability that they may not be able for FDI attracting. Therefore it is also possible to obtain a negative correlation between firm's age and foreign direct investment in the model. II. Regional determinants 1) Economic potential of region (EPR) in which a firm operates. This variable is measured by regional GDP (weighted by internal distance) including the potential of market in each region. Thus, EPR variable consists of 3 main components: regional GDP, internal distance and market potential of region. a) Regional GDP Regional GDP (GDP i ) is a standard variable which should be included in models which describe FDI determinants and location choice of MNEs. In this model regional GDP is expressed in million zloty as provided by Polish Central Statistical Office. A large number of researchers used regional GDP as a proxy variable for measuring the market size of region or country GDP [Chung, Alcacer 2002; Coughlin, Terza, Arromdee 1991; Braunerhjelm, Svensson 1996; Head, Ries, Swenson 1999] . b) Internal distance From the theoretical point of view, the expected dependence between distance and FDI is negative as physical distance is assumed to increase several costs (transport, information, monitoring). Although new technologies (both in communication and transport) are changing relative importance of distance, this variable is still fundamental in empirical investigation on FDI determinants.
The internal distance is generally smaller than external. It is associated with greater weight and therefore it is a sensitive parameter for the measures of centrality.
In order to take the "self-potential" into consideration, the internal distance of each region, i.e. D ii , has been calculated by Head and Mayer [2004] :
where A i denotes the area of region i. The model which is presented in this research includes statistic data for all 16 regions of Poland.
c) Market potential of region (in which a firm operates) Multinational firms have a market horizon which is by definition larger than the region's. In order to capture the true size of the market each foreign firm can serve from being located in region i, we consider the index of market potential, as defined by Harris in his seminal paper of 1954, as a proxy for market demand. According to Harris [1954] , the market potential of region i (POT i ) can be calculated as increasing in purchasing power or GDP of all regions j (GDP j ) and decreasing in distance or transport cost between regions i and j (D ij ). This can be formulated as:
where GDP represents the size of location j and D ij the distance between i and j, measured in kilometers between the capitals of regions. The full equation of EPR (Economic potential of region in which a firm operates) is:
Based on theoretical background it should be noted that the larger the EPR Index, the higher the probability of attracting foreign direct investment.
2) Road and railroad density (in a region in which a firm operates). These determinants are often used by scholars in their models devoted to regional determinants of foreign direct investment. Road and railroad density relates to infrastructure variables. Cieślik [2005a] used road and railroad density in his investigation and stated that the infrastructure variables impacted FDI inflows. In his model variable of road density was statistically significant in all specifications, but the significance of railroad density variable depended on the specification he used. Boudier-Bensebaa [2005] also used these determinants in his research of FDI regional determinants. He called these variables availability of infrastructures and measured them as road mileage in meters per square mile of county land area. Yavan [2010] in his paper also used a similar approach and measured road network as a ratio of the length of asphalt roads to province's surface area (km/km 2 ). Hilber and Voicu [2010] and Cieślik [2013] in their studies analyzed the determinants of FDI including railroad density (railroad length/county area) and road density (road length/county area). In this model a similar approach to measuring these characteristics will be used.
3) Location of a firm. There is an assumption that the location of a firm could be a determinant of FDI. It is probable that during the process of choice of location a foreign investor pays attention to the locality in which a firm is operating. A lot of researchers in the sphere of regional FDI determinants used such variables as border effect or locational effect in their model: [Cieślik 2005b; 2005c; Chidlow, Salciuviene, Young 2009] for Poland, [Iwasaki, Suganuma 2005] for Russian Federation, [Spilkova 2007] for the Czech Republic, [Yavan 2010] for Turkey, [Hilber, Voicu 2010] for Romania, [Schäffler, Hecht, Moritz 2014] for Germany and the Czech Republic.
There are a lot of different approaches to the determination of locational and border effects, Cieślik [2005b Cieślik [ , 2005c Cieślik [ , 2013 for example by dividing all firms into two groups:
1. A firm is situated in a region which borders EU member and candidate countries.
2. A firm is situated in a region which borders EU non-accessing countries.
Estimation results
As it is mentioned above, several models with different methods for the estimation of datasets will be presented in this section. The first method is OLS regression and the results of this model are shown in Table 1 . The dependent variable in this model is FDI, the independent variables are described in the table. The further stages of estimation strategy were the creation of fixed effects and random effects models followed by Hausman test to determine what model was batter. Hausman test showed that there was no difference between fixed and random effects models in the current analysis. Thus, there will be presented (Table 2) only the results of random effects (GLS) model because fixed effects model shows the same results and there is no need to depict it. It should be noted that all specifications are characterized by the significance of such determinants as total assets, productivity, R&D, firm size, high-skilled workers and the economic potential of a region in which a firm operates. The most significant determinant in the model is firm size, but regarding this matter through the prism of firm's sectoral affiliation it can be found that firm size is the most significant determinant of FDI for manufacturing and sales. The most significant determinant of foreign direct investment for the sector of services is productivity and the second place in the context of significance for this sector belongs to such a determinant as firm size. The second place for manufacturing and sales sectors takes such a determinant as productivity of a firm. These results are confirmed by both OLS and fixed and random effects models.
The following factors in the context of their significance in the model are economic potential of a region in which a firm operates and the total assets of a firm.
Moreover, for such sectors as sales and services the total assets are more significant than EPR, but for manufacturing the economic potential of a region in which a firm operates is more considerable than the total assets of a firm. Thus, it can be concluded that foreign investors who are going to locate their capital in manufacturing sector of a recipient country pay more attention to the level of economic potential of the region in which a host firm operates than to its assets. Therefore, a foreign investor considers the most the possibility for further growth, not the existing capitalization of the host company.
Such determinants as R&D and the availability of high-skilled workers are also significant and have a positive impact on the attraction of FDI in Polish firms. It should be mentioned that the availability of high-skilled workers is more significant in such sectors as sales and services. R&D is more considerable for manufacturing sector which is quite logical.
All estimations showed that age of a firm was significant only for firms of sales sector. Therefore, foreign investors who are going to invest into firms which operate in sales sector pay attention to the history of a host firm and the longer the firm operates in the market, the greater the investors' confidence.
There is one more interesting result that such a determinant as location of a company is positive and statistically significant only for firms of services sector. It should also be noted that for the most specifications such determinants as road and railroad density were not significant.
Conclusions
One of the most important findings of this study is that firm-level determinants are more influential factors than regional ones in the context of foreign investors' locational choice. Foreign investors pay more attention to micro-level characteristics during the decision making processes regardless of the industry in which a host company operates.
It was found that the most important determinants of FDI were firm size and productivity of a host firm. Moreover, the most significant factor for companies of manufacturing sector was productivity and for firms of such sectors as sales and services the most considerable determinant was firm size. Based on the obtained results it should be concluded that foreign investors who are going to invest in Poland prefer large and very productive firms.
This research shows that the most significant and influential factor among the regional FDI determinants was the economic potential of a region in which a host firm operates. This factor is especially very important for foreign investors who intend to place their productive facilities into the manufacturing sector of Poland. According to the results of the model EPR determinant is more significant than such determinants as R&D and the availability of high-skilled workers for all sectors of Polish economy and in case of manufacturing sector it is more considerable than such a factor as total assets of a host firm.
As it was mentioned above such micro-level characteristics as R&D and availability of high-skilled workers had impacted FDI inflows into Polish firms, but the significance of these determinants was lower than the significance of such factors as firm size, productivity, economic potential of a region in which a firm operated and the capitalization of a host firm measured by its total assets. This suggests that a lot of foreign investors do not regard Polish firms as knowledge-intensive and the volume of knowledge-seeking FDI into Poland remains at low level compared with other types of FDI. Nowadays Polish firms have no such high technologies that foreign investors consider R&D as the main and essential factor to attract their FDI.
One more finding of this study is that such a determinant as age of a firm is significant only for the firms of sales sector and the location of a firm is a considerable factor only for the firms of services sector. It should also be mentioned that most specifications showed that such determinants as road and railroad density were insignificant.
On the whole it should be concluded that foreign investors who are going to locate their facilities in Polish manufacturing sector prefer large and productive firms with the sufficient level of R&D and capitalization which are located in the regions with high level of economic potential. For foreign investors who intend to invest into the firm of Polish services sector an important factor is the location of a host firm and they prefer to invest into firms which are situated closer to the border with EU members, closer to the seaside and into firm which situated in the capital city of Poland -Warsaw. Foreign investors who are going to engage into investment activity within the Polish sales sector prefer older firms (that have been operating on the market for a long time) of medium and large size with the high level of productivity and capitalization.
